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SERPINC1 gene
serpin family C member 1

Normal Function

The SERPINC1 gene provides instructions for making a protein called antithrombin
(previously known as antithrombin III), which is a type of serine protease inhibitor
(serpin). Serpins help control several types of chemical reactions by blocking the
activity of certain proteins. Antithrombin is found in the bloodstream and is important for
controlling blood clotting.

Antithrombin blocks the activity of proteins that promote blood clotting, especially a
protein called thrombin. Antithrombin attaches (binds) to thrombin and certain other
clotting proteins, which are then cleared from the bloodstream by the liver.

While one part of antithrombin binds to thrombin and other clotting proteins, another
part of the protein binds to a substance called heparin. Antithrombin changes its shape
when it binds to heparin. This change in shape allows antithrombin to inactivate clotting
proteins at a much faster rate.

Health Conditions Related to Genetic Changes

hereditary antithrombin deficiency

At least 220 mutations in the SERPINC1 gene have been found to cause hereditary
antithrombin deficiency. Most of these mutations change single protein building
blocks (amino acids) in antithrombin, which disrupts its ability to control blood clotting.

Hereditary antithrombin deficiency can be divided into type I and type II based on the
mutation in the SERPINC1 gene.

Hereditary antithrombin deficiency type I is caused by SERPINC1 gene mutations
that prevent the cell from producing antithrombin from the altered gene. Individuals
with this type have only one working copy of the SERPINC1 gene in each cell,
which results in approximately half of the normal amount of antithrombin. Affected
individuals do not have enough antithrombin to inactivate clotting proteins, which
causes the increased risk for abnormal blood clots in hereditary antithrombin
deficiency.

Mutations that cause hereditary antithrombin deficiency type II result in the production
of an altered antithrombin with reduced activity. Individuals with this form of the
condition typically have normal levels of antithrombin, but the protein does not
function properly. Type II can be further divided based on whether the mutation
affects binding to thrombin and other clotting factors (type IIa), heparin (type IIb),



or both (type IIc). Individuals with hereditary antithrombin deficiency type IIb have
a lower risk of forming an abnormal blood clot than people with other forms of this
condition because antithrombin is able to inactivate clotting proteins without heparin.

Chromosomal Location

Cytogenetic Location: 1q25.1, which is the long (q) arm of chromosome 1 at position
25.1

Molecular Location: base pairs 173,903,804 to 173,917,378 on chromosome 1 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• ANT3_HUMAN

• antithrombin (aa 375-432)

• antithrombin III

• AT3

• ATIII

• coding sequence signal peptide antithrombin part 1

• heparin cofactor I

• MGC22579

• serine (or cysteine) proteinase inhibitor, clade C (antithrombin), member 1

• serine-cysteine proteinase inhibitor clade C member 1

• serpin peptidase inhibitor, clade C (antithrombin), member 1

• serpin peptidase inhibitor, clade C, member 1

• signal peptide antithrombin part 1
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https://www.ncbi.nlm.nih.gov/gene/462
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Biochemistry (fifth edition, 2002): The Clotting Process Must Be Precisely
Regulated
https://www.ncbi.nlm.nih.gov/books/NBK22589/#A1412

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SERPINC1%5BTIAB%5D
%29+OR+%28%28antithrombin%5BTIAB%5D%29+OR+%28antithrombin+III
%5BTIAB%5D%29+OR+%28AT3%5BTIAB%5D%29+OR+%28ATIII%5BTIAB%5D
%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena
%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+360+days%22%5Bdp%5D

OMIM

• SERPIN PEPTIDASE INHIBITOR, CLADE C (ANTITHROMBIN), MEMBER 1
http://omim.org/entry/107300

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_SERPINC1.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=SERPINC1%5Bgene%5D

• HGNC Gene Family: Serpin peptidase inhibitors
http://www.genenames.org/cgi-bin/genefamilies/set/739

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=775

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/462

• UniProt
http://www.uniprot.org/uniprot/P01008
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